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1/ 



' ItrlBil^^T^-^N'Ji. ll^fTf^SU^t^^-f S^^TlifeSU^^fiS£«Btx -WIBI&^TM^it^ 
giiii^^^i-^^^fiK^i:> =Srii£> ^^^^ 

"i^^^^-y^t. m^Mm^n'^-^^t. s*^g=^ii^> friBHi&^f-y— ^^'*^*^Hi^:^- 

lit 5 1 ^ ^ , J. .J* J. J- -a- 

mmm^^mt. ittBHtf ftsuT-it^ iDi:ai>'o^ci. c2<idi 

^x-hflfz^^c 1, c 2 UMLT. N 1 = c 1 mod I D I S.t>'N 2 = c 2 mo 
d I D I *^/c1-*^N 1SC/N2 ^^^-t^-i: 
^mWt-r^ 1 IS*:® 3 <^ v>-f tt:d- 1 ^ mBm<^^l&^f :^ x A „ 

KlBil«5E^{i. triamM i5.t^'N2<^a-e*^BlrlB<ZjPBiin (=NixN2) tn 

IB^^cl, c2H^L-C. n-c IXc 276^l&«!SiJ^^'lt#IDI-^^«'J^^^^-'^* 

# ^ i -t * It*:® 5 IB«t<^lll§ff V :^ X A o 

mmWi^^mU ^ l«icq> SLmR25LTOIBI&ffltS0i^1t#I D I ^fflv^TN= 2 
X R X I D I X q + 1 T-^^tL-S^^N «:^m-r i t 
^ #m 1" m*:® 1 6 o -f :J^;6- 1 :S f Big <^^f&^f :^ x A „ 

[f»*^ 8 ] 

ItflB^^^fiKSPfi. 1 e nlf-;' y<D^Wi^^^'L. 

1 e nq^l e ii/2^mfzt\ e nqlfy h CO^ 1 <^*m q *^^1"*^^it^^fi» 

ttiSEi|#2 005-3009155 
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tUie^ff I^SU^-lf ^ I D I . ItriB^l <0«^q5.t^WIBSLmR^fflv>T. N=2XRX 
I D I X q + 1 5j * m^^glfil N * m^m^^^U t . 

miB^^^^ffiNtcJ^L. 2" (N-l)=l mod N=gr^^-r;d-S)d*=g:fiJ5Ei-*SI 

mifl^^<^1iN>S.raifiSL^Rt3*fL. 2-" (2R) # 1 mod N^itfc^id- 
S)&-=Sr*J5ei-*^2<^^^iflJ5Ea5i:. =^#x.;&it 

a " X fi a O xJ^=S:7F?"t") o 

1 e n 1 e n/2 trM^ci" 1 e n q^y h 1 O^igtq =S:^^-t-&^^«#^^ 

H&lE^^TfifeSy^lf « I D I . frfB|gl<^)#^q25.t/Mf&SLilcR=g:ffiv^-C, N=2XRX 
I D I X q + 1 tj:^m^m^N^^^ir^^§lim^^^Ut^ 
mmmmmnNKML. 2" (N-D =1 mod N«:M:^^-r5&^S55-«-fiJ5e1-*ll 

1 (ommm^^t. 

mmmmm's^Rvmmm.^RKnL. gcd (2-^ (2r) -1, n) =i^M7t-r 

GCD (X, Y) iiXtY(Dfk±^mik^m-r) o 
[lf*:«l 0] 

iriBiifUfe^ii. mm^mm n^zMLx. n - 1 ;6-'miii^f ifesu^^w^ i d i -e^i ^ 

1 1 1 

'S-iifm t -t s 1 w*:^ 1 0 (D\,^-rfLi!)^ 1 \,zum<^m^n'y ;^ x a „ 

[Iff^:* 1 2 1 

im^m 1 3 1 
nmm 1 4 ] 

Ili^:^ 1 5 1 

mu2-o<Dmmi. mm^^m.'sfi^mm idi^sio^o^ci, c2<idi «rii/^-r^ 
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«6^x.?>tL7tg^c 1 , c 2 ti*^ LT. N 1 = c 1 mod I D 1 :5.t^N 2 = c 2 m 
od I D I =Sril/ci-^|^N l3lt;^N2-e*-2>C:i: 
^#mti->SW*]Kl 2;6-^»*:Sl 4(OV>-riX3i*l«t=fB«<^3S*^So 
[if 1 6 1 

XRXiDlXq+l -C^^tLSClt 

1 8 ] 

[W^i^l 9] 

mifi*m^ge;sis{±. mtm^ifmm^mm iDi:5.tfo^ci, c2<idi 

i6-^x.?>:}ifc^i5:c 1 , c 2 tCitLT. N 1 = c 1 mod I D I S-t^'N 2 = c 2 m 
od I D I ^:il§/«:-t^^N i:S.tfN2 'Sr^fiS-r^C: t 

Iff 2 0 1 

XRXIDIXq+1 Xm^f^^^^N't^^-t^^t 

1 e n q^ 1 e n / 2 =grf|7t:i- 1 e n qlf «7 h 1 <^>^^q =S:^^-r-S*^1f 

lulB^^f »J^1f ^ I D I . miB^l 0^^q25.t>'trfBSLI^R*fflv*T, N=2XRX 
I D I X Q + 1 ^^^m^^fflN=^^^-r<2.^^fgm^a5t. 

mmmmmi'i^KML. 2 ' (n-i)=i mod ^^mtiinb-^Tb^^m^i-^m 
mtmm^mi^Rx/mm^m^RKML. 2" (2r) + 1 mod N^-^fc-r^i^ 

S:*-^f«5e-r^^2 0^M^S|5i:. ^m^^^t 
^#l^t1-^W*:Sl 7;6>?,fi*:S2 0 ov>-rtL;6- 1 ^tciB«(^)MI&fir^t-^N'o 
[If*:® 2 2 1 

«flB#?^^M{i. 1 e nify h<^^^=£r^^L^ 

1 e n q^ 1 e n/2 Sr^^ci" 1 e n qlf h 1 O^^q «:^^i-S^^1f 

nm^nmi^=^mmiBi. tsiumK^mm.QjsiV'tiismM'R^m^^x^ n=2xrx 
I D I xq + 1 ^j:^mmmi^^^^ir^mmm^^nt. 
m^m^m^i^i^ML. 2 ^ (N-i) =1 mod mmfz-rii-^i)-i¥i^-r^m 

l^rlB^^l^ffiN:s.z/t^rE^L^R^r*^u^ gcd (2" (2r) -1, n) =it:mt:-t 



ffiiE# 2005-3009155 



#M 2 0 0 3-4 3 3 9 0 4 ^- v : 4/ 



[W^il 2 3 1 
[W*:^ 2 4 1 

mim 2 5 1 

mtZmWi^^UMs mrlBI&fTllfeSOT-Wm I D I c < I D I ^mfz-r=^it>4-7L(b 

nfc^^c IC^LT. N= c mod IB l^mfz-fmWL^^^^-f^^t 

mumwi^^mt^ mim^ci. MRS:cftuiB^^f Mj^it ^ i d i s-^v^tn= 2 

XRXIDIXqH- 1 -C^^tL-S^^N^^^-t'S. ^ 
^#mi:i-^if^:^2 4 S/c(i|»*:^2 5 fB«(^*llfc^fi&^fio 
[m^]^2 71 

trlB^I^^^SBfi. 1 e nlfv/ h<^*|^*^^L> 

1 e n 1 e n/ 2 iSr^/c-f 1 e n q^^y h (O^ 1 O^^q =^^^-t- S^tlclf 

itriBn^T^su^-M^ I D I , ttriB^ 1 (omwicLisLXfmtm^ ^m^>x. n= 2 x r x 
I D I xq + 1 ii^mw-mm-i^^^^^-t^mmm^WiMh^ 

t«riB^^{^«Ni;*tL. 2" (N-l)=l mod N =S:il/i-r;d>S;i»=SrflJ^-t^ ^ 
MiB^l^li^fN:5.WiBSLicRJ'*fL> 2" (2R) #= 1 mod ti^mtzlrij- 

[If 2 8 1 

MfB|l|gc^^«P{±. 1 e nlf>;/ hO^^^^^L, 

1 e n q^ 1 e n/2 =4:^/^1- 1 e n qVf KO^ 1 O^^q =J:^^-t^^|gc1f 

mmmfrnm^mmij^ I . mumi<Dm^ci^rfmz^mR^m^^x^ n=2xrx 

I D I X q + 1 * * *i^l5l1iN 4r^^-t- * ^^{^^^^SP t > 
tffie^^f^MNtcML. 2" (N-l)=l mod H^mtz-rii-'^ii^in^'t^^ 

m%mwimmt^ikxfmm\.Wi'Si^^n\^. gcd (2^ (2r) -i, n) =is-M/c-t 

jl^Tj^]^ 2 9] 
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mmm^ff^-^^t. f ?f^S2;Q';ig|? 



i^^mw^m^^ itriBM^^f^— '^^^jsggy^f ffjg^f 



I^^S 3 4] 
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imm<o^m #i§tfv;^-rA. m§t^mm. mwc^mmn. m^^ism. mm^mzu^ 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

1. ^mmm^ij^ 

BTtgtc^^/c*. mmm^i}m ^x i> ^ ^mmm-^-^^m<DmT^^'>^j:<xx\^^o ^oj:^ 
iz^ ^mmm-Wii0^^(DMm^^tmm^nd<oi,zmLxi^^ ^ /F^^^^^ngt^t-c^)^ 

o 

[0 0 0 4] 

.mnMi<D±xmmx$>^^t^^-^\i<D^mtLx\^^i>omm^^mmmti±^ p, q 
o mm$k^m^'\miz^y^>xii. ^^mwxm<oi 4 4 ~i 5 i^-yi3#L<^-<: 

hfiX\^^:ho 
[0 0 0 5] 

mm^^mm^mmir^ r s AB^-^^^icov>TiJi§g-r^o 

(1) mo^m 

^KTT^i-x^ iiz Lx^^mRxjpm^m^nnir^o 

[0 0 0 6] 

• (p- 1) :5.Uf (q- 1) OS/h<&f&mL = LCM (p- 1, q-1) inM-T^o 

1 ^ e^L- U GCD (e, L) =1 
Cl^-C% GCD (e, L) fi. e i L <^S:^<&*«j^«r^ LTV^^o 

• eXd=l mod L«:iS^-t-d *tf#-rao GCD (e, L) = 1 X *) ^ i 
coi d d(±'^^-f#*1"*o icOi-9tcbT. #<btL/cM^e:!5.yf^mn^^ <£:mmx^ 

t/w, ^icd7&«, |{^^liX-**o ClCl-^, X mod y{i. x Sr y -eftlo^^ifeO =£■ 

[0 0 0 7] 

(2) Bi-i-:S:<o^fi!5 

miEiHF2 005-3009155 
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i> o 

c=m''e mod n 

[0 0 0 8 J 

(3) «-f-jt<^^^ 

m'=c"d mod n 

m'=c''d mod n 

= (m''e )"d mod n 

= m " (eXd mod L) mod n 

=m'l mod n 

=m mod n 

•^*;&o-c% m.^Xm' ¥:S:mfc-i!c-t*o 

[0 0 0 9] 

tfz. R S ABf-^tCov^-Cti. fpmm-ScM2(Dl 10-11 3 < Uil^^tL 

■c. mwi^^i)^'€t> fi^ho m^^mz^^^xkt^ m^^:xm<D \ 45-15 4^^--:^^ 

ra^tLTv^^o mT-eti. m^m^Wi^^-^mzo\^^xmMiiho 
10 0 1 01 

?i5Efi*iic^^^^fi6:i->i>^ t75>'-e^;2.Ma u r e r i ;5,?S^Kj*^^^:^&hc»v> 

Tg£?gi-;2,^ iC:-C% Ma u r e ri^tCOV^Tfi. 3 60 1 5 2 - 1 5 3^->^ 

[0 0 1 1 1 

(;^xy7°l) (lenq-1) If 7 K^SL^R ^rM^-f^o ^::fe> SL^R<7>ftJi{4tf 

N= 2 X q XR+ 1 
[0 0 12] 

{mim^) 2" (N-l) =1 mod N 
{m2mm GCD (2^ (2R) -1. N) =1 

7.TyfZXTi^-<hfiX\^^hm'm.-^mt. Pockl i n g t o n O^mfil^ffi t J: 
tL, #^#f)=:S:i)t 3 <^ 1 4 4'^-v^tClf L <^-<ibtL-rv>;&o Pocklington <D 
^»J5fei*-ef±. N=2XqXR+l<^q ;&-*^^T'* 0 ^ ^ 1 flJ5c:S.t/^ 2 «^<^^:i:j6-' 

ffiiE#2 0 0 5- 3009155 
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[0 0 13] 

:i<DX^izLX. Ma u r e r J: *5ta6*J*^^fiK:^^fe-et±. ■«?-'f X 1 e n q<7)^ 
^q?:Sl- LT. •'J-'1'X2 X 1 e n q O^SfcN =£:^^-r tJfeoT. Ma u r e rfeiCJ: 

<^^^=£r^<9 5lL^T^o -e^x-tf^ 5 12 \£y Y&<r>m^i:^^t ^^^^^ii^ hhi)^\:.t> 
^-x.hKitS\f:^y Y (omW^^^^X^x 1 6 tr^y V <r>mWi-^ ^^ir ^ o ^^Lfz i 6 

^mzLxe 4 If hO^^$r^fiKi-*o JiJ.T|5l^<^^^^^*#. <9 >S LT^ 5 1 2 If 
[0 0 14] 

*:fe> friB0 2#iJ^^-^<^fiJ^t*ftx.T^) J:v>o 

imsm^) 2 ^ i2R) =hl mod N 

mW:$cm. 1] #li 2003-5644 -^-^m 

[#^#i^=:!i:m 1 ] m^mm. ±mm^^m. • -ifn^mp^m • i^s&j > *35:tH 

19 9 0 

ms^wxm2] m^mm. " mi^^-^" > (1997^) 

[##fi^:fci^ 3]A. J. Menezes, P. C. van Oorscho 
t, S. A. Vanstone, "Handbook of applied 
cryptography", CRC Press, 1997 

m^^:P:m4:] ^wi> m-^mmxr^} > *3ZtB)is. 1993. 2 i-?-v 

[^#i1=:fcfc 5 1 H e n r i Cohen, "A Course in Comp 
utational Algebraic Number Theory", GT 
M 138, S p r i n g e r - V e r 1 a g, 1993 

[0 0 15] 

mm^zx^mmx^fni. jEL<m^^Lx\^^^^t<D^:hm'Dumtfj:^. m—m^j:m 
^m:mmi-^fzt(><7^m&}t^:s,o ttz. m^n'^-'^'^t^^iEim<'^m^ii^^fztb^ 

ox. WifLfz^^mm'km^^xmmx^^^iti^mt lv^o 

[0 0 16] 

mm^m^-r&fzifxo^m 

[0 0 17] 

ffiSE# 2005-3009155 
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'i D I l^N 2 i c 2 m o I I D I tmfz-rmm 1 2^o^N 2 ^ t 

(=N1XN2) fcltfia^^cl. c2kzn\.X. n - c 1 X c 2 ^^H^HfeSO^Wm 

^^^7 'cl^t^ni^^i. mmwi^^mt. ^if^J^Sf JJ2?f?ff 
|Rt«'IS£l^^^'> misii«su^it«^iDi. ffJi^lliS^lg 

S^pf fflV^T N=2XRXlDIXq+l ^*«^iN ^^^i^^J^f 

lU^i^lSllii^'^ itfEi^^fmsui^if^iDi. ff|i^52,i2Jfi 

miE#2 005-3009155 
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i^:r% GCD (X, Y) itXtY<Ofki<<iim^^^-r) o 
[0 0 2 3] 

m^^i 2izi5i>f:h^mit. mmf'f-^'^t. «*^s=^'Oi^. m^mmj'^-^'^-^^^ 

[0 0 2 4] 

m^mi 3Kisif^§tmit. iii&^T-^f-/>*fc. iiEg^#i&^f-9— />*fc> ^^mm^^x.. 

^ - ^^■^mmm^mRir^mmmmW'S^mtii^^mm^mm-t * nmf v ;^ x a ^ tt ^ 

[0 0 2 5] 

1, c2<lDIimfz-t=fif^^lhfifzmWcl, c 2 il*tLT^ N 1 = c 1 mod 
I D i:S.r;^N2 = c 2 mod I D I =^«/c-r»mN i:S.lfN2X-^<2>ih«:#mt 

[0 0 2 6] 

^mmi D I ^ffiv^-CN= 2XRXlDlXq + 1 T-*$ tt-S i t ^#mi:1-^o 

m^mi nzisif^^mii. m§tn^-^^t. ^^^m^mK.. mmm^^^-^-^^-h 

[0 0 2 7] 

m-^mi 9 kz^if^^mit. m^m^^muiu mm^t^mm^mmi d i5.t>'o^ c 

1. c 2<lDIimfz-t=f'i(>^^^iifzm^c 1. c 2 tr^LT. N 1 = c 1 mod 
I D i:5.y^N2 = c 2 mod I D I «rM/w1-^i^N 1 :S.l>'N 2 «r^^-t ^ «1 «r# 

[0 0 2 8] 

I D I «:fflV^TN= 2XRXlDlXq+l "C^^ tL-S^^N ^ife^-T-S CI t 

if^:S°2 1 iz^if^^mit. mmmWc^^mt. l e ntr-;' ^<^*^«:^^b^ 1 e n 
1 e ny2imtzir 1 e n qtTy h 1 O^l&q ^^^-fS^^lf ^^^^^ t . 
SL^R «:^^i-*SL^^^^^i:^ «(riBI&^iajSO^«# I D I . ItrlE^ 1 (^^^qSt^M 

miEJ|#2 005-3009155 
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laSL^RSrfflv^'C. N=2xRXlDIXq + l ^-S^^f^fflN ^r^^-f^^l^^ia^^ 
gpt. Mlfi«m«ffiNtc*tL. 2' (N-1) =1 mod Nimi^^-Tif-fif-^^l^ir 

Jbmi<omm\^ut. m^.mmmiiRv't^mmR^'nL. 2" (2r) =^1 

It^i2 2!c*5tt^^?9t±. B^ri^#^^^SPtt^ 1 e m^^y ><^m^*^fi£U 1 e n 
1 e n/2*«l^-t 1 e n q^^;/ K^^ l C7)^^q ^^^i-^^^Wm^BK^Sfc^ 

l5SLicR=^fflV^T. N=2XRXlDlXq+l fj: hM^m^l^i^^^ ^^^^^^^ 

^t. mm^mmiii^ML. 2" (n-i)=i mod i^^mtz-r^-^ft-^m^i- 
^mio)mm]^mt^ mmmm.mmiiRxji'm^n,^^^'M\^> gcd (2' (2r) - 

1, N) = 1 «rSS/ci-:6>S36^*^J^tSfl2 0^^flJ5e«l5i:. ^m^^ ^ t^S^WLt-T ^ 
[0 0 3 01 

|f^]S2 3J3:i5ltS||§g«^ «f|BI&^fmSlJT■^f^{i^ Ulltr^J— ^ USUI'S ^f&^T-i?- 
10 0 3 1] 

< I D I =^«/c1-^i6#x^tL7tSiCc tlML-C^ N= c mod I D I ^^i/cl"*^ 

D I =S:fl3v»-CN=2 XRX I D I X q + 1 "C^^ tL^^icN ^^-f * - t =gr# 

mill- -So 
[0 0 3 2] 

lf*«2 7K^if&^mi±. mmm^^^mt. l e nlf ^ Vi^^Sfc'Sr^^b. 1 e n 
q^l e n/2*?i^c-r 1 e n qtf";/ b i q «r^^i-;|.^«^1f ^ 

SLI&R=S:^^-r^^L^^^#Si:^ friB^=ff ftgUi^'W^ I D I . fltfism 1 ^T^^S^qS-tJ^'ttf 
i5SL^R?:fflV^T^ N=2XRXlDIXq+l ^^^^j^ffiN =gr^^1-^*^i^M^^ 
fPi:. t5IB«itffiNiC^L. 2' (N-1) =1 mod mmfz-TiJ-'^^-^m^-r 

}hmi(Dmmm^t. mmmmmiiRrfmmtmR<<^nL. 2' (2r) +1 
mod T^^mfz-ri!)-^i!f^^nM-t^^2<Dmmi^ut. imK.^^t^s^WLtir^o 

[0 0 3 3] 

11^:^2 8iC;bMt^ll^ti> 1 e nVf-;' hO^^«r^5£L. 1 e n 

qS 1 e n/2«:P/c:-r 1 enci}£y h 1(^^^ q ?r^Ei-^^^1f ^^^^^i: > 

=BfL^R '^fflv^'C^ N=2XRXlDIXq+l ^S: ^^^^^ffiN ^Sr^^l" 

SPi:, m^l^^^ttNJC^b. 2' (N-1) =1 mo d mmfzir-i,^^i)>^m^i- 

^bf^iommm^^t^ mmmm.mmiSLXJ^^m'Si^R'>^i^\^> gcd (2" (2r) - 

1, N) = 1 *#|yii-:6-S55-=S:ipJ5e1-Sl^2<^)flic*lJ^a5i:^ tSx.* ^ ^r^Rprnti-* 

2 005-3009155 



#M 2003-433904 ^->? : 7/ 

[0 0 3 51 
[0 0 3 61 

it*:^3 lK^\f:b^m\t^ mWif^-^^ii^ 3S*M^'fitx.. HulBMIIfi^-»?--/N':d- ib 

^^m:^yy':rh^ ^tiTlB^^^fiii^^f^-^. ttrlBWIt{i5lffleSU^1t«li^^v>-c 
[0 0 3 71 

•9- - ^■^•bmtm^m.^ xy<kmmmmm^m^m^m:m.^mm -t ^ mwij v ;^ t- a n ^^t 

^5!c^«tc^jfT$-esyn^^^AT-*-oT, MIByn^^^Ati, tulB##li=^4&j^-r^|2> 
^^^M>^T--^yfc. prlB<Z^raiilE?g»«:*&S^i--2,<&rail|iE5g»;^^>^x«;'yi:, «rTO 
^^^gir^tr^^^ fl^lBf{J?&M{4|&^TlilSlJ^=-1f^tC^^V»T^^^tt/c^|gc=S:^tr^l 

[0 0 3 81 

^aic^^-^iPpm ^^^oM t -r ^ Bt-^:^^cDiK.^-fts.t;''^PiM^MiBsg*^g-^^# 

?Sr^^i-S^^^^;^-r 5' ■/i:. miB*^^S:fflv»TtJfB#^'#:5.TOfB<&r?iii^^^-r* 
[0 0 3 91 

W*:S3 5 t^^tt-S^ilti. if^:«3 l)i>^ft*]^3 4 Ov^i*tL;&> l ^mBm<^yn ^ 
9 A iSr f Bi^ L 7^: * * o 
[^5g<^28j*l 
[0 0 4 01 

itL?,<7)^^Hi;Si:, iEt <MI&^LTv^'S.:$^^^firll8lS0^1t^I D I-C#J«3^tL-5 

[0 0 4 1 1 

(HJfeoJ^S 1 ) 

mSE# 2005-3009155 
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^(T^m^^^mmiii. m^q. q<^e-y v^j-^'x i e n q. ^^Tfisij^i*^ I D I :r 

TOSIJ^<^ h^f-YXl enlDI fb*L/>:i:^, qOlf.yh-«f-fXlenq<^2 

[0 0 4 2] 

1 {i. i§L^^^§i5 1 1 fc > ^^^^M^^sp 1 2 ii. ^1 mm]^m i a t 

SL^^«1 Hi. 1 e n q^fflV^T, ( 1 e n q - 1 e n I D I - 1 ) h <DU^ 
R' =S:^fiK-r<5,o iCl-e. SLIIcR' (DSiffitf-;/ h{±l ii-tSo 
[0 0 4 31 

0^mM^^^12}4. q:5.0'R* =&ffiV^T. JiaT<^^«r^fci- R N ^r^fifei" 
R= I D I XR' 
N=2 XRXq + 1 
^ 1 *^*lJ^ia5 1 3 t±^ N«rfflv>-C> mT<^^0^3i:«r#lJ^-r'2.o 
[0 0 4 4] 

2 " (N- 1) = 1 mo d N (e q 1) 
ClCl-e. 2" (N-1) {4. 2<DN- imi^LX\^^^o 

2"(2R) i= 1 mod N (eq2) 
[0 0 4 5] 

1 0 1 : SL^^Ml 1 {4> ( 1 e n q- 1 e n I D I - 1) tfy hOgLifc 
R' 5r^^-r^o ^^-e, R' OS±^li':y hfi 1 ii-r-So 

xx'^ys 1 0 2 : mmm^^ui 2 r tN«:w-^i-^o 

:^-r5'"/S 1 0 3 : fll^l^ipJJeSBl 3{4^ 2" (N-1) = 1 mod NO^ 

';'-/S 1 0 
[0 0 4 6] 

Xx-yT'S 1 0 4 : Sl2^i5[ipJ^^l 4(4. 2^^ (2R) =^ 1 m o d N«-?i/^ 
i->d^^jd-=^*ij^i-^o c:o^7&*^j3!:i-<5i^^{4N4:tti:tjL. I^T-T^o ^tj:L^:v^j|§>g-{4 
. j^T-y/Sioi^o 

N-l = 2XqXR=2XqXIDIXR' ii^^y)±^fztbX$i)^o L/^^^oT. ^ 

m^fifzmmm^^mn^mm i d i T-tii 15 ^tL^:d-s3d^-e. ^ic^j^^ti 1 ^-fflv^xm 

[0 0 4 7] 

iris. I D I Otf^y h-iJ-W X;5« 1 e n I D IT-ab«9. R' <D\£y h-i?->f X*« ( 1 e n q 
-1 enIDI-1) X^^fzib, ^at^^^'^7)N=2XqXIDIXR' + l<^e7h-9- 
-rX{4, 2 X 1 e n q ^i^^o q I D I ^ t'Offim: o T{4. If h -^--f X;&* 

2 X 1 e n q- 1 ii^r-SJ^-^TS^ib^o -e- 60^-^(4. ^^f^ffi^^SB 1 2 R' tc2=^^ 
ttT. ^^xiSrffTtlrR' i:<?^^1-CttcJ: NOtfy h-9-'fX«-2 X 1 e n ql^^fe^ j: 

[0 0 4 8] 

(^MO^^Ii 2 ) 

0 3 {4, %m<r>im2\z^nhmwL^i^^m.<om^^m-tmx^^^ 
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^(DmWl.^mmm.2^i. mma. qOlf h-^^Xl e n q. ^^T^glJ^-lt^ I D I , 
l&ffmiJ^lf^OfeT'y h-9->f X 1 e n I D i:S.t;^^gE'lic**#X-<b*Lfci: qO^y h 

I en q<^21§Olf-7 h^f'f X2 X 1 en q ^>-o^^SrUS;^J-r^ ^> O-Cife^o 
^-C% I D I {i^^h-r-So 
[0 0 4 9] 

m^^^mm 2 mm^m 1 o^^^^^m 1 1 mm<Dn,^^^u 1 it. mi mm 

[0 0 5 0] 

R= I D I XR' 

N= 2 X (R + w) X q + 1 
ii-e, w{i2 XwX q+ 1 = c mod IDI, 0 ^ w< I D I iSrpfci-gfet?^) ^S. 
o wt±, w= (c-1) Xm mod ID I ^^^-t^^ tizX*)^tb^o mii (2 X 
q) Xm=l mod 1 D I ^mfzt^-^^^o I D I tS*^^. "t^^b*). GCD (I 
DI, 2) =l-e^l9. I D I< qT-^-i)/cie>. mtitf^RrtfeT?^^o tf^^^fel-OV^T 

[0 0 5 11 

<mm^^mw:2(DW}i^> 

;^7->;'-/S201 : SL^^^as (lenq-lenIDI-1) e^h (^SL^ 

R' iSr^BSc-rSo R' <om±U^ y Y i± 1 tir^o 

[0 0 5 2] 

;^x-;'^s 2 0 2 : mmmm^^U2 2 it. RtN^nn-t^o 

:^Ty:fS 2 0 3 : mi^mn^^l 3ii. 2'^(N-l) = l mod N<^>^ 

.J'T'S 2 0 I'^o 

y 2 0 4 : ^2*»J^SB1 4 ti. 2" (2R) =/= 1 mod NO^iZ 

T'S 2 0 
[0 0 5 3] 

<mm<Dmm2(D^j]M> 

^m^flfzmm'NKMLX. N-c}±'ii^-f^=ffitSlJT-1f^IDI-e#Jl9^tL^o ^-i?^ 
N- c = 2 X q X R+ 1 - c = 2 X q X (IDIXR' +w) + 1 - c "C^ «9 . 2X 
qXw+l = c mod I D 1**^19 3£o7t*f)t?*>;&o Lf^35«oT. ^^$tLyi:^gJcN 
f::^ N - c ^m^mW^mm. I D I -etll >9^tL^:*-S;i^-C% mm^mmW: 2 =S:fflv>-C 
fitz *«Se-t -2) c: i: ^ S o 
[0 0 5 4] 

^:i3, I D loey h-i?-^Xj&«l e n I D 1 1?* x R* <^Vfy h-'J-'f X5&« ( 1 e n q 
-1 enIDI-1) X^ititb. {^i:^if<^N= 2 XqX (IDIXR' +w) +10 
tf 7 b-^f-f X{i, 2 X 1 e n q t^^o q I D I ^ if<7>'(iir J: o Tti. tf y h 

^^Xi)^2 XI e n q - 1 ^ 'S. J^-g-^i^^ o ^<om^li. mm^W^^U 1 2t?, R' 
tC2 ^r^frtT. -?-tL«:tffv:i::R' t^^j:t^tl,ZX 'N<D\£y ^^^^X* 2 X 1 e n q 

[0 0 5 5] 

:$:|&§gi^#<2) 3<^^i&<^5^Si: L-COH^^TvXxA 3 tCOV^T. gi^g-t^o 

@l&fi^-9— ^^'A 3 1 , B3 2. C 3 3 |iEI§»l&JfT-9— ^^'3 4 i:. jg^^lg 3 5 1. 3 
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52, 353,. . . , 35 ni>-hmm^iX^ o nitl^BMX'^^^ mK.i£l 0 0 01?^ 
<m^n^-^^A 31. B32, C33 <Dm^> 

ill&^T-9— /N*A 3 1 . B3 2. C 3 3^imcm^X-$^^fzl!t>^ mTt^ti-ft^ LTlt^^f 
■9— ^^'A 3 1 (Dm^i^-To liHtf •^^->'^*A 31. B32. C33 1,z^±^ti^^^i^. 
SO?" : S I DA. S I DB. S I DC;is-%-x.^tLTV>*o 
[0 0 5 61 

m^n^~^^A3 1 it. '^i(>^^hfifz^mmc i. c 2 ^t^v^trs Asg^tcistt^ 

S^l&tr^-/N*A 3 1 {±. mmU3 1 0 1 ^mU3 1 0 2 MJ^^^a53 1 0 3 

> mmi-^mu3 1 0 4 mwi^^U3 1 0 5 %^^m^U3 10 e>t. m^mu 
3 1 0 7 mmm^m^3 1 0 s t> <kmm^mu3 1 0 9 iE§g*^&»3 1 1 0 
(ia6#M) o 

[0 0 5 71 

m«^3 1 0 1 fi. 3i«g3 5 i ( i = 1 ~n) ^^^Lfzmmm:sLXf<^mmi. m 
^mn>3 1 0 2 ^*s®3 5 i t^hmsE.m,^-^mmL^. iEi^»i^^T-9— ^n*3 4;6>?, 

<&P?3iiiE^»C e r t 4rSMi--5o i2^raiiSE5g»trov^T{±. iE§g#l&^f-»^-/^*3 4 0« 
10 0 5 81 

mSUif^^lRSB 3 1 0 3 fi. m-^mm3 5 i fflt'^icO^^rMJ^Wmi D I ^r^^L. 

ms'^^^mu3 1 0 4 izi^m-tho ^^fm=^mmiiD i a. f^^-TLhfLtz^mmf^ 

-/^*^C^/S•t;|>mglJ^ :SID (A31{±SIDA. B32{iSIDB. C33(iSID 
C) bW^m\]=?- : P I D^^-ib^^o -^Jx-ff. I D I = S I D I I P I D t-r-So i^T' 

^mx. ^^ir^fzmz^>i7^) :A>Yir^o 

[0 0 5 91 

itsij?-^ttgi5 3 1 0 4 fi. mw(ow^m\\=}-'mmLiT> i^^m-t^o 

m^^U3 1 0 Sti. 5 1 2lf7 Ym^^^&,-t^o ^^-Citm^i)^! 0 2 4 

l^5'><^RSAiS:S^LTV^-&7tie>. 5 1 2 h^ScS-^^-f-^ t L/t**. itS^ 1 e 
nVf-;/ htLT. 1 e n/2lf -7 h (^^m^^^-T-S i: LT ^) J: V>o 

(*^^^gi5 3 1 0 5<om^^xfmm 

^^^^^3 1 0 5}i. ^l<Dm^^^U3 1 0 5 1 i:. ^2 0«^^^ia53 10 5 2 
[0 0 6 01 

m\(Dm^^^U3 1 0 5 1 fi. 2 5 6 If y Y<om^ci^^wu't^o mwi(o^^-^mt 

^ 2 <^^m>iSKSI5 3 1 0 5 2 (i. 2 5 6 kf y h^l^Q q O tT h -9-^ X 2 5 6 t . 
HfrifegU^'lf ^ I D ^46#x.^tL/i;^iE'(itc 1 tfeJic 2 ^rfflv^T. 5 1 2 tfv' 

hO*^NS:^^i-^o ^2(^^i!c^^S|53 1 0 5 2»i. Ilife?^^ 2 (^^^^^^fi 2 

[0 0 6 1 1 

m^mm^U3 1 o eti. 2m(r>m^^^U3 1 o b<r>^w^m.^vxm-j3'^ftitm^ 

p 1 t p 2;5*-i!cLTV^^:6>4- it:|S!-t-i>o 

iiifefifc^3 1 0 7 (i. mmm%m3 1 o 8 \zi^m'^fix\^>^m^mv> i . p 2 co^n 

= p 1 Xp 2«:tt-^L. ^hK. Sime^^figL. -ettibOni: e«oaPK= (n, e) 
[0 0 6 2] 
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-e-<^^> exd=l mod Li:mfzi-di:WrnLmmmt'r^o^^-^. L = LC 
M (pl-1, p2-l) -C^-So LCM(pl-l. p2-l)»ipl-l^p2-l 

M^MSP 3 1 0 8 {i. mm^^m 3 10 5 X-^mLtz 2 -zxDmWv 1 , P 2 

^^TM-^^LTtd^^as K= (pi. p2. d) imm^tLxi&m-t^o 

[0 0 6 3] 

<kmm^mUZ 1 0 9{i. M^^SPS l O 7-r-^^L/c<2rF^ltPK**&^^*o 
iiEH^*l&^«|5 3 1 1 0 ii, iEgg»^=fT^^-^N*3 4 L/c<&|^liiE5§#C e r t 

<»^^T-9--/^*A 31. B32. C33 (Om^> 

lll&tr-9--/N'A 3 1. B 3 2 . C 3 3 (DW}mtW\mx:k^fztb^ JSLTtC'ft^LTHI&^fT 
■9--^N'A 3 1 0»ft=S:7iN-to Clitrfi. ^*^M3 5 i ( i fi 1 n OV^rtL^-Oi^) 

10 0 6 4] 

yT'S 3 0 1 : ^-©^153 1 2{i> ^*^g3 5 i J: •? tLi^cHllff^KMIf 

y -/S 3 0 2 : MJT-^^gB3 1 3 (i. ^fflSU^^It^ : I D I ^^^L. gfegiJT- 
%mn2 1 4 IC^&^i-So 
;^x y 3 0 3 : ^I^^^SPS 1 5{i, ^*b-^x.?>tT-Jt^iE^lc 1 =£-fflv^T. ^I&p 

1 'Sr^^i-;g,o 

[0 0 6 5 J 

:^7"yyS304 : mWi^mUZ 1 5ti. ^a6^£«btL/c;^SE^ic 2 *Mv>T. ^^p 

2 «-^^-r;£,„ 

XX 7 3 0 5 : S^M*IJ^^3 1 6(i. *^p 1 t p 2/5^p 1 = p 2 

n^-fho p i = p 2co^>&{i. ;^ry7's 3 0 4-^o -tix&.^\±. m^^^muz 1 8 

[0 0 6 6] 

Xxy T'S 3 0 6 : ii^M3 1 7{±. n = p 1 X p 2 ^ft»1-^o tfc. It^^tP 3 
17(i. a^e^^^L. nteO,mPK= (n, e) '^^S-FjIII t LT<ZrTO^,ffl|f|5 3 1 
9JC|&a-r^o ||^«3 1 7{±. eXd=l mod L^mtz^ d^mnx. 

> p K p 2 t d(OmSK= (pi, p 2, d) ^rf&^Hi: l.xmmm^mU3 1 8(c;^ 

[0 0 6 7] 

7.TyzrS3 0 1 : ^IMSUS l l ti. <2^^lil&«^fi5 3 1 9 tLTV^-g><2r^MP K 

iSLXfrnmi-^muz 1 4 ir4&^$tLTv>^^fTMj^i«^i d i =s•iE5g»l&^T^-^^'3 4 

;^r>y7°S308 : §«ia5 3 1 2 ti. iE§g*l&^T■^^—/^' 3 4 J: ^>fi $ tL/ir&II^IE§§ 
#C e r t.iS:^>fi1-^o 
[0 0 6 8] 

Xx-y ys 3 0 9 : m'fiSR3 1 1 fi. $JJ^a*&^g|5 3 1 8 K^m%fLX\i^^mmmS K 
= (p 1 , p 2. d) i:. <&§iltliE?g#C e r t «-3g*SS3 5 i '^^^iL, ^T^t^o 
<iE^»^fT-9— /^'3 4 0:P5S;> 

iEW«||fT^?— /<3 4fi. ^#§153 4 1 S«SB3 4 2 mmm^mUZ AZt. 
W^<kfm-mmU3 4 4 fc. ^^Ti&l3lt=l&^S15 3 4 5 I&^f mSlITIf ^*&iS«ia5 3 4 6 

, <&§i^itiEB^#^5£SP3 4 7 fc. <kmmmmm%muz 4 8 «-^tx.^ (gi9#Hg) o 

[0 0 6 9] 

^mUZ 4 U4. iE§g#Ce r t «:ii|§^f -9— ^^*A 3 1. B3 2t/ifi, C3 Z^'^m 

4 2{i. lil&tT-9— /N'A3 K B3 2i;^:tt, C 3 3 36*e>l&§ait n . e =g-^^t 
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mmmmmms 4 3 it. sE5?*l&^f•^^-^^'3 4o®?&iisKCA«:*&iS^-f-^o 

[0 0 7 01 

^^PK= (n. e) tWirmW^mmiDHm^^X. <^mmPK= in, e) T&^H^T 

Mv^T. n-clXc2;6«ID I T-iiJ •)^0tL;5,;6*T-^i ^-T-So #J "J^tL-S^i^^ti. ^ 
mmT>K= ( n . e ) T&^^ffMJ^^If ^ I D I "C^^ S tL/^ 2:ipJ»f -?-tLj|y.^r|.jif&fTm 

[0 0 7 11 

l&^T<Zfrj|lli^&ia^S15 3 4 5 fi, lil&^T-9--^N*A 3 1 ^ B 3 2 tfzitC 3 3 ;6-Pj^'jtL/c^ 
MPK= (n, e) ^^m-t^o 

^^mm'^mm.^mu 3 4 e m^^^-^^A 31. B32i3tt±c33 Ti^h^m l 
fz^^nrnmi^mmi d i ^^^-r^o 

»c e r t mm^m^mu3 4 3 K^m^*i'c\^^:hm^msKCAim^^x^^-t^o 

^i^^iZii. Cert = n| lei IIDII iSig (SKCA, n| lei 

I ID I) t-t^o ^CT-. S i g (K, D) iir-'i^DKn-t^mK^m^^tit^<Dm 

[0 0 7 21 

<2r^liiEBJ»l&l^f|5 3 4 8 fi. <2rrJliliE?g#C e r t i^m-t^o 

->'N'A3 1 i: LTiftf^^r^-To 'ffe<^ll%^T^-^^* (B3 2> C3 3) ^^^%<D^ 

[0 0 7 31 

X7^>;'-/S4 0 1 :$«f|S3 4 2fi. ii%^T-9--^^'A 3 1 ^i^^^M^ ttfc^ZrliiiP K = 
(n, e) fc^tf^glJ^1^#IDI«-^jft- *o 

;^x-;'7°s402 : w^<^f^mmmM 3 4 4 {±. <^mm. ? k = ( n , e ) t^w^m3\\^ 
mmi'Di^m^^x^^^fy.fz-b-^mm^^o <iiWimi>Yi= (n, e) ifi^'frmm=f-mn. 

I D I -e^^^tL-cv^^ ^:#iJif L/iJ^^(±. ^<?)Xx:;' 4 0 3^0 -e-ttm^ti, 
[0 0 7 41 

-y/S 4 0 3 :^fi^<S-|f1ii^&^SI53 4 5{±. <2rr^liPK= (n, e) ^<nfm 

=f-'^m%mu3 4 6 {i> ^^Tmsu^^ffi ^ I D i ^-f-tL-rtt^&i^i-^o 

^T-yyS 4 0 4 : <&MiiE|g»^«3 4 7{±s <&MliPK= (n, e) ii^^fff^SU 
D I Klfi-t^<^mmmmC e r t ^^JSSoL. <2rPilliEig**&iB^«B3 4 8 tc^&ifi^ 

[0 0 7 51 

>5.x';'-/S 4 0 5 : ^««B3 4 1 {i. i&Mlira#^^g53 4 8 tLTV^^^ZrW 
«iE?g#C e r t «rftl&fTA3 1--^«L> ^^J-f^o 
<^5fe^«3 5 i ( i = 1 ~n) <7>#^> 

351^ 352. 353....s35n fi-g-tt-Ttt. |fl D«fiK«r LTV>* ^ 
mTT'Jift^LT. ^5^^«3 5 i CDm^^^-fo 
[0 0 7 61 

^*OT3 5 i f±> ai<tSP3 5 i 1 fc. S:^^ 3 5 i 2 m^m^mU3 5 i 3 fc. 
<2rMli4&^SP3 5 i 4 W^fm^mm.->^m% 3 5 i 5 «:^lx.<2. (Ell 1#BB) „ 
^#lfP3 5 i Ifi, M^tT^m'lf^«rii^^f^f-/N'A3 1, B3 2. C3 3 (^V^-ftLyJ- 

$#S|5 3 5 i 2 {±, Mfl^T^^->'^*A 3 1. B 3 2 , C 3 3 (D^^-rfliJ^it-h^m^f^tzm 
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^•iiSK=(pl, p2, d) . <&§|liPK= (n. e) %^ff§cSiJ^1ff&I D I 
[0 0 7 7] 

mmm^m^s 5 i 3ii. m^MSK= ix> 1, p2, d) ^^i^^^o 
<&pjiiiiE§^**&ttt53 5 i 4 ti. ^mmmmmc e r t ^^m-t^o 
<^^mm3 5 i <oiftf^> 

-2>^^<^i&fP=£-^LTV>-6o HI 1 2 tCi<Dt&'f^<^7n--^^- h ^ryj^-To 
[0 0 7 81 

:^xy'/S5 0 1 li^-figps 5 i Iti, MH^T'fi^mffil&Srtt^^f-^— ^N*A3 1 

o 

;^x->'-/s 5 0 2 : ^mu3 5 i 2{i, B^ff^-^'^As 1 i ^mm^fttim^ms k 
= (p 1 , p 2, d) . ^mmmmmc e r t «:S:«-r;5.o 

7.X7 7"S 5 0 3 :Mii^W3 5 i 3{i^ ^{JMSK= (pi, p 2, d) ^:^m 
[0 0 7 91 

;^7^';'7'S504 :<2r§aMiE§g*^&^S15 3 5 i 4 fi. <ZrliM^#C e r t =Sr*&jttL. 

■9— /^'A3 l--5^«i-'2>o m§t^^-^^A3 Hi. HI^^T'lSIHt^^S'© L/;m> ^^flSi 
SUi^lf^I D I =£-«1-*o -?-<^m, Ull^f-y— ^^*A3 1 {iS?&aSK= (pi. p2, 

d) s <^mmmm^PK= (n, e) ^^^-t^o ^hK. m^^^-^^As 
mPK= (n, e) t^^mm^mmi'D i^mmm^n^~^^3 A^mm-t^o mmm 
~^^3 4 {i. ^mm p K KMJB-t ^ m^^m s k ^--g- 1 p u p 2 :d^^nm 

m^-^^t^^^^iz, ^mmP KKHir.^<^mmmmWC e r t =Sr^^L> -S^HiEig* 
Cert ^itl&^f-9— /^'A3 l^mm-T^o ft^^f -if-^^'A 3 1 ti. ®^^SK= (p 1 

, p 2 , d) t<^mmtmmc & r t ^sa*M3 5 1 -s^m-t-'So «^M3 5 1 a. 

MUSK. <Zr§iM?g#Ce r t=^^i^L. vy^^-f A ^rH-Ti-'So 
[0 0 8 01 

<lt*feOM3«D^:i:> 

Q 1 . q 2 . SLI^R 1 ' . R 2 ' . I&ff^g0^1f« I D I LT. p 1 = 2 X q 1 X ( 
I D I XR 1 • + r 1 ' ) + 1 = c 1 mod I D K p 2 = 2 X q 2 X ( I D I X R 
2'+r2')+l = c2 mod I D I ^mtzirfzib. 

n = plXp2 = (2XqlXlDIXRl' +1) X (2Xq2XIDIXR2' 
+ 1) 

=clXc2 mod IDI 

t ^-2.0 ^<r>fzib. n-clXc2liIDI X^m^ Wfi^fztb. n-clXc2 75*IDI 

V> L T <& ^ iSM-t vl t ;6*-C i «i> o 
[0 0 8 11 

pi, p 2 7!)mmL^zt-t:ho tfz. yfiE<Digmmii. wnm^if-mWit^moMBmt 
n<3x\,^it-t^o pi-ci, p2-c 2ii^K^nm\iirmmiDixm^^f^^o 

^<r>fzt>. GCD (pl-cl. p2-c2) »4|&^fmS!l^1««T-iai)^0*t*o L/c5&«o 
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GCD (pl-cl. p2-c2) (DmmWc^m^^ ^ItizX^. yflE<D^^^it. 
[0 0 8 2] 

^X(i5 1 2 lC|5ge)'5:V>o 1024 -Tib •^T^>^ 204 8 Irabo-C ^) i v^o #^1f 
[0 0 8 3] 

(3) |IMO?^Sl> ^y;:{i2 60^^^^^«=S:*^^^#^i: tTfflv^T. mmi e 
n i:|l^fl^gyT-«^I D I =SrAiJi: 1 e n if y h<^#^*tB:tJi-'2>*ISc^^^^t L 

[0 0 8 4] 

(4) HHfi^^J— ^N*ti3^m^1-<^^5r^-e*oT'J>i;v>o 

10 0 8 5] 

=gr f- i y ^J' -f -S C: t -C5|^-C § * o 
[0 0 8 6] 

[1211] ^^m^m^ im<omm(Dj^mt t-c<^«ic^^^sio«^4:/5-r^a-y 

[ m 2 ] ^ic^fife^s 1 ^ ^1" 7 n - ^ ^ - > 

[US] im<omM<Dj^mtLx<Dm^^^mm.2<Dm^^7j^-ry^y 

[13 4] *m^^^«2<7)lif^*^-r7n-f^^- h _ . 

mi] m^^^^s 1 0 5o#fi£^75-r^ 

[BIS] HH^f-^J— ^^*A3 1 <^«i#«:^-r7n--^-v- h 

[1119] iEBJ*5^^f-^f-^^'3 4<7)#^^^^|ll 

[laiO] A(DW}i^i^i-y^-^'^- ^ 

[mil] ^*^fi 3 5 i <7)m^i^i-m 

mi 2] «5K^®3 5 i Olijf^'Sr^-r^n-^^- b 
[^^■^<^mWl 
[0 0 8 7] 

U 2 «ic^^^« 
1 1 ^Wl^^U 
12.22 ^l^ilffi^^aS 

13 mi mmi^u 

14 ^2 

3 m^^'y^T'^ 

3 1 /^'A 
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